A qualitative research study was conducted to describe and analyze farmers' perspectives on their own choices regarding decisions to have cows treated for mastitis. Through qualitative research interviews of 16 Danish dairy farmers, four levels of the decision-making process used by farmers to decide whether or not to treat a cow with antibiotics were identified. Those levels were: 1) symptom level (seriousness of the mastitis case), 2) cow level (to the extent a cow fulfilled goals of the farmer and the herd), 3) herd level (the situation of the herd, e.g., in relation to milk quota), and 4) level of alternatives (whether the farmer regards such practices as blinding of teats or homoeopathy as serious alternatives to antibiotic treatment). All four levels could be recognized in all herds, but with differing weights and relative importance across herds. Directions of different possibilities within each level also varied among farmers. By identifying those four levels, a model for understanding the farmers' choices is provided. This provides background for dialogue with each farmer about choices in the context of each specific herd. It also provides insight into implications of mastitis treatments for effective treatment versus issues of antibiotic resistance when discussing choices on a more general level. Communication and understanding between farmers and their veterinarians and cattle-oriented advisors is essential. Farmers were shown to be coherent in their choices of treatment, but their decisions often seemed to differ from normal veterinary recommendations. Such differences have to be understood and implemented into effective decisions for the whole farm.
ABSTRACT
A qualitative research study was conducted to describe and analyze farmers' perspectives on their own choices regarding decisions to have cows treated for mastitis. Through qualitative research interviews of 16 Danish dairy farmers, four levels of the decision-making process used by farmers to decide whether or not to treat a cow with antibiotics were identified. Those levels were: 1) symptom level (seriousness of the mastitis case), 2) cow level (to the extent a cow fulfilled goals of the farmer and the herd), 3) herd level (the situation of the herd, e.g., in relation to milk quota), and 4) level of alternatives (whether the farmer regards such practices as blinding of teats or homoeopathy as serious alternatives to antibiotic treatment). All four levels could be recognized in all herds, but with differing weights and relative importance across herds. Directions of different possibilities within each level also varied among farmers. By identifying those four levels, a model for understanding the farmers' choices is provided. This provides background for dialogue with each farmer about choices in the context of each specific herd. It also provides insight into implications of mastitis treatments for effective treatment versus issues of antibiotic resistance when discussing choices on a more general level. Communication and understanding between farmers and their veterinarians and cattle-oriented advisors is essential. Farmers were shown to be coherent in their choices of treatment, but their decisions often seemed to differ from normal veterinary recommendations. Such differences have to be understood and implemented into effective decisions for the whole farm.
INTRODUCTION
Mastitis is the disease complex that prompts most of the medical treatments in Danish dairy cows (Aarestrup, 2000) . The whole issue of medical treatment for production animals raises discussions among farmers and other professionals related to dairy production about treatment thresholds. This discussion contains both ethical questions (e.g., when is it responsible and/or regarded as necessary to treat a diseased animal?) and "technical" questions about possible consequences of using or not using antibiotics in disease treatments. In Denmark, only veterinarians are allowed to administer the first treatment of dairy cows with antibiotics. This practice influences the way in which a farmer handles a diseased animal.
The question about development of antibiotic resistance has caused major concern during the past years. In theory, antimicrobial resistance should not occur, if drug labels are followed, but in practice it is shown to form an increasing problem (Aarestrup, 2000) . There have been attempts made to give guidelines for a more "rational use of antibiotics", to minimize the risk of antibiotic resistance (Ekman et al., 1994b; Pedersen et al. 1999; Aarestrup, 2000) . Several governmental and research initiatives indicate a wish and a will to optimize treatments in a way that decreases the risk of antibiotic resistance, and-at the same time-improves the prognosis as much as possible.
Because only veterinarians are allowed to initiate antibiotic treatment of dairy cows in Denmark, the first treatment is always carried out and chosen by the veterinarian. A discussion about clinical diagnosis, choice of type, dose, application, and course of antibiotic treatment necessarily involves the veterinarian (Ekman et al., 1994a) . But, the initial call for the veterinarian is solely dependent on the farmer. Attempts to set up systematic criteria and plans for treatment seem to fail for reasons that are not immediately understood by the health professionals connected to the dairy herd. The perspective of the farmer remains silent and not described, probably because it is complex, context-related, and contains nonquantifiable elements. Seen from outside, farmer perspectives may seem inconsistent, nontransparent, and at times irrational.
The decision to treat a diseased cow is a very important part of the herd management. Udder health (e.g., defined by mastitis occurrence and SCC) is very often shown to vary among herds that have the same housing system and breed and look alike in their physical framework. In such cases, the individual herd management is often claimed to explain the majority of this variation in udder health results (Hutton et al, 1990; Barkema, 1998; Barkema et al., 1999a Barkema et al., , 1999b . In each herd, experience is gradually built up in collaboration between farmer and veterinarian, and both contribute to this common experience with their backgrounds and former experiences.
The farmers' own version of the story is needed. This information without doubt will provide the debate about antibiotic use with valuable inputs, because the farmer is the one who decides what to do in every case of disease among the animals in the herd. The farmer's treatment criteria must be regarded as even more important when concern for antibiotic resistance gives the concept of "rational treatment" a new meaning. Goals for low SCC, improved udder health, and animal welfare have been major arguments for relatively low treatment criteria. Now, the risk of antibiotic resistance creates arguments for a more critical treatment policy, and for an evaluation of the treatment strategies in a broader perspective.
The present study was conducted to bring the farmers' perspectives of disease handling and treatment into the discussion about mastitis incidence, and interpretation of treatment data. The aim of this study was to identify and elucidate farmers' perspectives of disease handling. The use of semistructured qualitative research interviews makes it possible to make the choices of the farmer explicit. The results of this investigation will be discussed with respect to the situation in which risk for antibiotic resistance is a valid argument for a more critical and restrictive antibiotic treatment policy. the average size of a dairy herd was 35.9 cows per year; it was 65.7 cows per year in 2000. The number of herds has been reduced from approximately 21,000 to approximately 9800 in the same 10-yr period. Due to a general increase in milk yield, approximately the same amount of milk (4.8 million kg as regulated by EU-quota) is produced, even though the number of cows has declined from 753,000 to 644,000 from 1990 to 2000. More and more loose housing systems are built, and TMR feeding, milk quota system, and premium classification for low SCC count in the milk delivered to the dairy industry have been introduced. The most common breed is Holstein Friesian. Danish veterinarians work in private practice, mostly in small groups of three to four veterinarians. During the past few years, bigger practiceswith 10 to 12 veterinarians-have been developed, with some of them very often having specialized on some area (e.g., ruminants, swine, companion animals, acupuncture). The treatment policy in veterinary practice has been more restricted since June 15, 1995, when new regulations (Anonymous, 1995) were initiated. Antibiotics can not be used for preventive purpose; in practice medical drying can only be provided to cows with verified bacteriological infection. The first treatment of a dairy cow can only be carried out by a veterinarian. For each treatment, a recording form is filled out, and antibiotic residues in the milk found by routine tests result in a substantial fine. Consequently, antibiotic residues are rarely found in the milk. Farmers can administer medicine for subsequent treatments, provided they have signed a health advisory service contract with their veterinarian. This contract includes monthly health advisory visits by the veterinarian, who are paid by the farmer at approximately 100 to 120 US $/h. Organic farmers have not accepted the right of farmers to administer subsequent treatments, and more restrictions on antibiotic treatments are imposed in organic herds.
MATERIALS AND METHODS

The
Selection of Herds
Sixteen dairy herds (15 conventional and 1 organic) were chosen among herds participating in a project run by the Danish Dairy Board (Andersen et al., 2000) . This group of herds was originally chosen to participate in a parallel study, focusing on clinical examination of udders after milking. It was a convenience sample, in which all herds were geographically close to each other, and where cows could be secured for clinical examination. Herd veterinarians were not involved in the selection, and the 16 farmers had different levels of collaboration with their respective veterinarians. A total of eight different veterinarians provided service to the 16 herds. Herd characteristics are listed in Table 1 . Calculation of chronically elevated SCC on cow level, based on monthly samples (measuring milk yield, composition and somatic cell counts). Observed minus expected values of log10 (milk × SCC) adjusted for breed and parity.
5
Average of 150 herds participating in the whole Danish Dairy Board project 'The kongeå -project' (Andersen et al., 2000) .
Interviews
All farmers were interviewed in qualitative semistructured research interviews from February to May, 2000. All interviews were performed by the same person (first author) and recorded on tape. Lengths of interviews were between 65 and 90 min. The qualitative research interview is a research method with the aim of exploring and describing a spectrum of attitudes and experience within a certain field, rather than presenting a "representative sample of opinions" or quantifying opinions or experience among a group of people (Kvale, 1996; Corbin, 1990, 1996) . The interviews are structured in a number of thematic questions. The person being interviewed (the interviewee) is encouraged to speak and direct the course of the interview. The interviewer follows up on his/her questions, explores self-contradictory statements, and asks for further examples. During the interview, the interviewer is continuously enquiring and evaluating the consistency and weight of the story told by the interviewee. The interviewer takes responsibility for not leaving the theme of the interview, but the thematic questions are weighted differently in the different interviews, depending on the focus areas and experience of the interviewee. For example, if the thematic question is "communication with the veterinarian about treatments," it is possible to discuss whether the farmer and veterinarian have made treatment plans on a herd level (and then discuss the content of these plans), or whether they discuss each treatment case separately. In the interviews presented in this article, the starting point was an investigation of the five most recent mastitis treatment cases and the five cows most recently culled from the herd. Much of the dialogue was therefore concentrated on explaining the action of the farmer in specific treatment situations. This discussion was a part of 12 themes or thematic questions (Table 2) , which were touched on in various degrees (depending on the focus of the farmer as just explained), asking about the attitude to alternative treatment methods, health advisory service, information material about mastitis and other topics.
Data Analysis
The interviews were transcribed in their full length. They were analyzed across interview persons in a socalled grounded theory analysis Corbin, 1990, 1996) . First, open coding was made by creating Table 2 . Themes or thematic questions which were discussed during the interview with the farmers.
1 Going through the five most recent veterinary mastitis treatments, and the five most recent cullings. Discussing the motivation, the course, the decision-making, and communication about each case. 2 The history of this herd, and the motivation for building it up as it appears now. 3 Own experience of problem areas of the herd, and how they are solved.
4 Milking routines: motivation and experience. 5 Veterinarian: Attitude to and use of health advisory service, motivation. 6 Communication with the veterinarian about treatments. 7 Communication with colleagues, consumers and others about disease treatment.
8 Which kind of information is included in decision-making and general orientation in this herd.
9 Alternative treatment: how is it used here in this herd. Motivation for using/not using alternative treatment. 10 The public debate of antibiotic resistance: attitude. 11 The goals of this herd, including breeding goals.
12 Expectations to future-own herd, farm, and Danish dairy production. meaning condenses. That is, sequences of one statement or exchange of ideas were given a heading that summarized the content of this statement. After this, so-called axial coding was performed, where themes across interviews were identified. A full model containing various levels of the decision with regard to a mastitis case was made. These levels were identified in the grounded theory analysis and named disease level, cow level, herd level, and alternative level. During this process, a short visit to all herds was carried through to confirm the understanding of the interview. At the end of the process, a farmers' group meeting was arranged to confirm the understanding of the levels identified in the treatment process, at which the farmers were asked whether they could recognize this interpretation of their daily choices.
RESULTS
Disease level: Acute symptoms of mastitis will always lead to antibiotic treatment. All farmers claimed that they always had 'sick cows' treated by their veterinarian. The definition of 'sick' varied very much from farmer to farmer, from changes in appearance of milk to a decrease of health. Through specific examples, the farmers described symptoms of mastitis that generally would lead to antibiotic treatment of any cow in the herd. Antibiotic treatment is per definition 'veterinary treatment,' because only veterinarians are allowed to treat dairy cows with antibiotics. Those were mainly symptoms, which from a veterinary point of view would be described as 'severe symptoms of mastitis.' Those symptoms could be fever, watery milk, signs of pain, markedly swollen udder gland, reduced appetite, or other signs of general affection of the cow, and/ or not coming to the milking parlor at milking time. Some farmers had not experienced such 'severe cases' for years, while other farmers regularly saw severe cases typical of coliform bacteria.
Cow level: 'Mild mastitis' leads to a complex treatment situation involving cow characteristics. When confronted with a cow with less severe symptoms-e.g., a cow with slightly abnormal milk or a slightly swollen udder gland, or (in some herds) high SCC-the treatment decision was based to lesser extent on observed symptoms. Individual SCC at the cow level were conducted by means of direct measurement every month at a central laboratory. The farmers collect milk from all four quarters during milking (directly from the milking machine). The milk samples are marked with the cow's identity number, and all samples are collected after milking by a milk control assistant. Single cow characteristics influenced the choice of treatment to a large extent. These characteristics included 'historical' as well as currently present characteristics, such as milk yield, former cases of mastitis (in the same or other glands), SCC pattern, and parity/age. Many different points of view were presented in this discussion, all of them with the main theme that it was not the actual symptoms of the cow that were in focus. Heifers or firstlactation cows in early lactation were almost always mentioned as a group of animals that were treated immediately even in a case of very mild symptoms. Cows in early lactation were usually treated when showing symptoms of mastitis in order to 'save their lactations.' Other cows were treated in accordance with priorities chosen within each herd. High milk yield, udder quality, favorable reproduction status, and cows with a good temper were mentioned among cows that were listed on the 'high priority list' specific for each herd. In general, cows that the farmer wanted to keep in the herd were treated even with a very low disease threshold. These cows could be treated two or more times during the same lactation, if the farmer thought it necessary. On the other hand, 'less desirable cows'-e.g., cows considered of less value−were treated less consistently and in some cases reevaluated just before the end of lactation to determine whether a dry-cow therapy would be worth trying. 'Nondesirable cows' were not treated in cases of mild symptoms of mastitis, unless other reasons-on herd level, which will be presented in the following-were valid in each specific case. In some cases, the veterinarian cultured milk samples. In most cases when milk samples were taken, cows were treated on that day and then the veterinarian changed medicine on the second day if indicated by the results of the milk culture [either because of antibiotic resistance or because of misjudgement of bacterial infection (grampositive vs. gram-negative)]. In general, the farmer did not let culturing of milk samples influence the treatment decision as such. Instead, culturing milk samples solely influenced the veterinarian's choice of medicine.
Herd level: The situation of the herd guides the general treatment level. An important factor in the farmers' decision process in single cases as well as general treatment strategy was the actual herd situation. Among major elements of importance mentioned were the number of heifers that could replace culled cows (in cases where culling was seen as a relevant alternative to antibiotic treatment), the bulk milk SCC goal, and fulfilling this goal and the status of the milk quota. In some herds, the presence of these factors could lead to 'treatment booms,' in which a number of cows with high SCC, or cows showing the slightest sign of milk changes were treated for a period of time to regulate the entire herd situation. Other priorities could also influence the treatment pattern. Some farmers claimed that they never wanted to milk more than two cows separately per milking. If more cows had mastitis, one or more with 'mild mastitis' or 'elevated SCC' had to wait for some days before they were treated. In some herds, monthly health advisory service visits by the veterinarian were combined with an increased number of treatments at a certain time, where a number of cows were treated because they had shown signs of mastitis during the previous month.
The level of alternatives: An example given in drying glands as an alternative. Blinding one teat (drying a single gland without medication but only by avoiding milking this single gland) is seen by some farmers as a possible alternative to antibiotic treatment in cases of chronically high SCC and/or repeated treatments of a recurrent mastitis. 'Blind teats' or 'dry glands' are often interpreted as a sign of bad udder health. The action of blinding one teat seemed to form two distinct groups of farmers. One group regarded this as a true alternative to repeated treatments of the same cow, and viewed it as a major control measure (control of SCC and reduction of treatment). The other group of farmers was willing to carry out repeated treatments to avoid cows with blind teats in their herd. Through the interviews, it became clear that those apparently 'irrational' repeated treatments were performed because the farmers associated 'cows with a blind teat' with 'bad farmer management.' Cows with a blind teat were viewed as a mirror of 'bad stockpersonship.' In this way, the idea of blinding teats actually could be seen as strongly related to what could be named 'farmers' pride.' Farmers who did blind teats mentioned economic rationality as the major reason. Farmers indicated that in their experience, cows with only three milking glands had almost as high milk yield as 'normal cows,' and in some cases the gland became normalwith a normal SCC-after the following calving. Furthermore, it took too much work, concentration, and time to continue working with one troublesome udder gland.
Perception of good stockpersonship as control of the situation: An argument for repeated treatments. Through the interviews it also became obvious that some farmers made a direct connection between 'complete control of the health situation' and 'good stockpersonship.' The mirror of complete control could be low SCC on herd level, stability with regard to milk yield and composition (content of fat, protein, and urea), or other things. These farmers regularly used the word 'control,' and they expressed the search for control as their main cause for repeated treatments. Blinding teats-as described above-was both described as 'control measure' and 'a sign of loss of control.' Summary of the results: The decision of antibiotic treatments on four levels. Through 16 interviews of farmers regarding their treatment decisions, a number of factors on symptom, cow and herd level were identified, elaborated, illustrated, and systematized to explain herd-specific decisions and patterns of treatment. The factors could be ranked in an order, which often were hierarchical. Severe mastitis symptoms had a high position in the hierarchy, meaning that cows with severe mastitis symptoms were treated irrespective of their position in the herd or the general herd situation. In some cases, the levels were interactive with each other, so that factors on cow level, which normally would lead to avoidance of antibiotic treatment in mild mastitis cases, suddenly would lead to treatment under certain herd conditions. Such herd conditions could be a high bulk milk SCC level. The four levels are illustrated in Figure 1 .
Factors from these four levels could be recognized by all farmers. The importance of each factor was different in each herd, due to different priorities expressed by each farmer.
DISCUSSION
Qualitative research interviews used as a method to understand treatment decisions. The concept of qualitative research is by nature very different from the biological and biomedical research tradition. The aim of the qualitative interview investigation is to describe, interpret, and understand the spectrum of experience and choices related to a given phenomenon (Kvale, 1996; Corbin, 1990, 1996) -in this case mastitis treatment in dairy herds. In this study, 16 farmers, who had widely different herd characteristics (Table 1 ) and who were chosen because they had cooperated in another study, participated. They were expected to represent a variety of strategies and opinions. We want to understand the choices of the farmers-not just to know which treatments that have been made in a 'representative sample of farmers,' but the context and logic connected to those treatments. All research processes-quantitative as well as qualitative-include a number of choices made by the researchers (research design, statistical methods, sampling, etc.). In a qualitative research process, the researcher and the attitude, choices, and role taken by the researcher also influences the whole process (Malterud, 1995) . By carrying out, transcribing, and analyzing the interviews, the researcher himself/herself becomes a 'research instrument,' and validity is consequently defined differently for the whole research process [for detailed description, see Kvale (1996) and Denzin and Lincoln (2000) ].
Lunde (1992) discusses the relevance of using qualitative research methods to understand reflections on disease and illness in human patients. She points to the fact that the discussion about disease and disease treatment is multi-dimensional, and that the patient's as well as the health professional's understanding of the patient's reality interacts directly with the biological reality. This influences the way that both of them handle the situation. In the veterinary field, the same argument seems valid as seen from the veterinarian's and the farmer's points of view. From the results of these interviews it became obvious how differently acute and chronic mastitis are handled by a relatively small number of farmers who participated in this project. The importance of communication and understanding between the farmers and health professionals (mainly the veterinarian) is underlined, because they are both involved in the treatment process on single animal as well as herd level. In this communication, more complex sets of arguments meet each other, so to speak. The farmer must take care of the rationality and harmony within the whole farm (including milk quota, culling cows, and choosing which heifers should stay in the herd). The veterinarian brings with him a professional knowledge, perspectives of animal welfare, and biomedical 'scientific' rationality on disease. Society-including the two groups just mentioned-expresses concern for increasing problems with antibiotic resistance. From this rationale an increased focus on the life-world of the farmer and the study of rationality behind farmers' actions seem justified and highly relevant.
The four levels in a mastitis treatment decision. The symptom level was dominant in severe cases of acute, clinical mastitis, although 'severe' was defined differently among farmers. From an animal welfare point of view, it seems reasonable that action is taken to improve the situation in each individual cow irrespective of individual cow characteristics. Severe clinical mastitis very often causes pain, and the prognosis for recovery is better when treated early.
Cow characteristics are involved to a high degree in cases of 'mild mastitis' (defined from high SCC to clinical mastitis without fever or very hard udder). The history of the cow is shown to have great influence on the prognosis and risk of developing mastitis (Ö sterå s, 1997).
The herd situation is an aspect that makes the treatment decision very context related, including a relationship to political and cultural structures (e.g., milk quota, limits on cow numbers; economical choices that are beyond the scope of this article). On this level, farmand society-related arguments seem stronger than veterinary-oriented arguments for or against medical treatment. The farmer is consequently the advocate of interests and priorities linked to this level.
The alternative for action in a case of mastitis is often left to the farmer to decide. The relevance of each alternative can be discussed, but if the farmer sees, e.g., a herbal remedy as a true alternative, arguments such as lack of scientific proof will not be valid in his mind; he can make it work, and the choice is his. Likewise, if the veterinarian sees culling as a true alternative, but the farmer does not, there is still a basis for discussion. On the contrary, if the farmer has another plan for culling or adding new cows into the herd, he or she may not see culling as a true alternative to medical treatment. Again, the perspective of the farmer is illustrated to be not only highly influential on treatment decisions, but also of a very complex character.
Building up experience: Making a prognosis. An underlying process in decision-making is developing an ability to estimate prognoses well. The expectations to what will happen, if or if not a concrete action is taken, guide many decisions, and these expectations are based on former experience including both success and failure. The outcome of treatment depends partly on the history and severity of the disease case. The physical and psychological environment may also be an important factor in this discussion, because healing is dependent on whether recovery can take place under the given circumstances at all. Therefore, experience concerning treatment results is herd specific and consequently also difficult to generalize or to communicate among farms.
The concepts of disease and illness: Are they relevant in veterinary medicine? Clearly, decisions about treatment of an individual cow were made on a wider basis than the facts surrounding this cow, when seen from the farmer's perspective. The herd situation seemed to guide the general treatment level, which also varied over time. Kleinmann (1980) presented a concept of the conflict and convergence between 'illness'-represented by the patient and describing the patient's experience of 'being ill' versus 'disease.' 'Disease' is, in this terminology, understood as the professional definition of 'the condition.' Disease is the clinical diagnosis, which is the professional label of what is wrong. In critical discussions about that model, which belongs to the clinical medical anthropology, the focus is claimed to be too narrow. Hahn (1984 and introduces the term sickness, where a society oriented aspect of the clinical disease and/or illness is represented. Doughterty and TrippReimer (1985) discuss care taking in a situation of illness, where the meeting between nursing and the patient is discussed. In this veterinary context, the farmer represents the care-taker-the person, who 'nurses' the cow. It may be very relevant in veterinary medicine to discuss the society oriented sickness complex, but the model of disease and illness alone may provide a model for understanding a possible conflict between the veterinarian's and the farmer's understanding of and choice when confronted with a mastitis case. A mastitis case is not the farmer's own personal experience of 'being ill," but it represents the life world of the farmer, containing complex interrelations and multiple areas of the whole farm situation that have to fit in order to keep harmony. On the other side, a veterinarian stands with his or her 'snapshot' of the present situation and a more narrow and focused concern about the single mastitis case, which is presented to him or her. Veterinarians may be expected to solve professional veterinary medical problems, which may be covered by the term 'technical rationality,' critically discussed by Schön (1983) : '…pro-fessional activity consists in instrumental problem solving made rigorous by the application of scientific theory and technique.' In other words, a professional person focuses on specific problems and has a field over which he or she 'claims mastery.' In human medical anthropology, the therapeutic process and the communication between patient and healer are explored (Chrisman and Johnson, 1990; Csordas and Kleinman, 1990) . In the veterinary situation, this may relevantly be discussed in a similar way.
Referring to the four levels of the mastitis treatment decision, the symptom level and partly the cow level are involved in a more or less 'pure disease evaluation.' Parts of the cow level, the herd level and the level of alternatives can be evaluated mainly from an illness point of view. Communication may be improved significantly if both the farmer and veterinarian are explicit and aware that their focus areas are basically different. Open communication, which is based on a common will to articulate and communicate about preferences, may improve the situation. A potential conflict between the basically different viewpoints and interests will, however, not be solved by communication alone.
The example of blinding teats: between farmers' pride and economic rationality. The question of blinding teats (either by cessation of milking or destroying the quarter by cutting off the teats, or-in few cases-infusion with certain chemicals) seemed to divide the farmer group. A number of farmers apparently related the presence of three-teated cows in the herd to 'bad management.' Avoiding blinded teats because of chronic mastitis may result in many antibiotic treatments, which are carried out to control a recurrent clinical mastitis. The image of blinded teats as a sign of 'bad farmer's management' also existed among farmers who did blind teats-they acknowledged that repeated treatments were expensive and did not offer a permanent solution of the chronic mastitis problem.
The discussion of blinding teats as a 'rational action' and a proper way of handling mastitis, is not supported in literature. Edler and Grunert (1994) decreases 5.5% during a lactation period after teat amputation (which to a certain point can be compared to blinding a teat). Beaudeau et al. (2000) and RajalaSchultz and Grohn (1999a,b) found a significantly increased risk of culling in cows with teat injuries. In the light of farmers' choices in the present study, this finding can be strongly supported. A group of farmers would not accept such cows in their herd and would view them as 'inefficient cows,' which somehow mirrored 'mismanagement.'
The overall conclusion, based on these interviews, is that blinding teats was very much a question of farmers' choice-just like the choice of medical treatment. A case of chronic mastitis will always precede the choice of blinding teats-but chronic mastitis may not lead to blinded teats in all cases, nor repeated treatments. Some of these cows may be culled, or stay in the herd with high SCC. Consequently, chronic mastitis prevalence in a herd is not necessarily associated proportionally with the presence of blinded teats among cows in the herd or with many treatments. From the results of these interviews it generally becomes clear that treatment level in a herd does not closely reflect the incidence of mastitis at all.
Good stockpersonship defined as control with the situation: An argument for repeated treatments. To be a good farmer-a good stockperson-is a goal that cannot easily be transformed into any economic value, but it still means a lot to the person involved in the farm. Good stockpersonship was interpreted in various ways by different stockpersons, and it can be defined in specific ways within different farming cultures or groups of farmers. High milk yield is a criterion very often seen as decisive for being a good dairy farmer. Another criterion could be a high level of hygiene, good animal well-being, good farm structure, or control of the health situation. The latter aspect is strongly related to the discussion about blinding one teat: Blinding one teat could even be defined as one way of controlling the situation by some farmers, because they see the end product as low SCC combined with few veterinary treatments. Other farmers would see many three-teated cows in the herd as lack of control, evaluated on basis of the clinical condition of the cows-which they regard as a nonappropriate way to reach the goal of low SCC. Repeated treatments may be justified in this argumentation, and a way of reaching a combined goal of 'low SCC' and 'cows in a good clinical condition.' The local logic of such farmers has partly been supported by a general professional attitude that medical treatment of any mastitis case as beneficial for food safety, animal well-being, and disease control. Presenting new knowledge about risks related to this policy-such as antibiotic resistance-may influence the whole attitude to and perception of good stockpersonship.
Farmers' decisions about medical treatment seen in the light of health economic decision analyses. Earlier in the discussion, we pointed out that the farmer's expectations to prognosis and various outcomes of different actions were built up on a continuously growing experience. Decision tree analyses are one way of describing various choices, and their possible consequences and the expected outcomes, primarily from an economic point of view (Dijkhuisen and Morris, 1997; Lescourret and Coulon, 1994) . Parts of the decision on handling a mastitis case may possibly be described-and hence understood-by means of classical decision tree analyses. However, the full model of decision making in relation to a single farmer's local logic is too complex to model in a single branched decision tree analysis. The four levels presented and discussed interact with each other, and they are not hierarchically ordered.
From a veterinary and animal welfare point of view, any disease case should be met with some kind of action to improve the situation. From a biomedical point of view, medical treatment is the most appropriate solution to what is regarded as a bacterial infection, and other actions may be defined as risky. Dijkhuisen and Morris (1997) present and discuss various aspects of decision-making, primarily based on economical considerations. Some of the concepts could be applied in models, where values other than economical are included. This approach could be relevant in relation to decisions about mastitis treatments, where goals and values of the farmer are included. Through Bayes' theorem, probabilities for outcomes of different actions can be calculated on the basis of the conditions in the herds (e.g., whether the health condition is good, average, or bad, the criteria of which are not defined). Such analyses may be relevant in relation to the decisions made by farmers in relation to mastitis, when covering the financial part of the decision. Alternative end products or goals could be included, such as probabilities for different SCC or calculations on the workload when choosing different solutions or the level of animal welfare-if measurable. Still, definitions of background information of the herds, as well as the presumptions for such models, must be very well defined. As soon as complex human decisions are included, one should be aware that different arguments-and outcomes-included when taking the decision often belong to a multidimensional field in the farm, herd, and farmer. This field may not be expressed through measures that can be weighted directly against each others, which is the case in common decision analyses. Future perspectives: The decision on antibiotic treatments on more levels. The convergence of 'veterinary rationality,' 'the daily rationality of the farmer,' and the risk of antibiotic resistance is a field that should be further explored and discussed seriously for disease treatment. One role of the veterinarian could be ambulance service, that is, the veterinarian comes to the herd and treats what he is asked to treat, given that he agrees with the treatment decision. The role of the veterinarian seems changed today, because health plans and health advisory service, where treatment criteria and treatment protocols can be elaborated in collaboration, makes the veterinarian an integrated part of the farmer's decision network. In the light of this development, it is important that the veterinarian and other advisors make a substantial effort to understand and respect the farmer's own perspective. The advisor should not only play the role as an educator who tells the farmer what is best as seen from a veterinary point of view. Otherwise, it may lead to miscommunication and no improvement of the herd health situation. Building up a dialogue in a systematic way, where these four levels are included, and where the farmer explains his or her priorities, values, and choices, could show one way forward to a better understanding between the farmer and the advisors of the herd. This may lead to the development of more efficient herd and individual treatment program, which promotes improved udder health.
The results of this study indicate that the rationale of the farmer can be described in a relatively uniform way. The four levels described in this article are treated with various weights in different farms, but can still be described across farms. This opens a door to a more extensive understanding of the local logic of the farmer, which should be used directly in the daily communication and decision making.
CONCLUSION
A systematic way of describing the decision-making in mastitis cases can be described from these results, involving four levels: mastitis symptoms, single-cow characteristics, the situation of the herd, and the farmer's perception of existing alternatives. Within each farm, these levels could be recognized and reconstructed, but each level and different factors within each level are given different priorities among farms. Farmers were shown not to be-as sometimes claimed-irrational in their choice of treatment, but they do not necessarily have the same kind of rationality as their practicing veterinarian. When a farmer is confronted with a newly introduced concern about antibiotic resistance, his or her decisions and priorities may be forced or encouraged to be completely reorganized. Certain arguments are given for the concern of antimicrobial resistance, such as the demonstrated occurrence of increased incidence of mastitis cases involving pathogens with antimicrobial resistance (Aarestrup, 2000) . The concern both involves the fact that this leads to less efficient treatments and at the same time increases risk for humans via transfer of antibiotic resistance. These arguments have to be understood, and to be implemented into the framework of the whole farm, in which the farmer has his daily life, makes decisions, and takes action.
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